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(54) MAGNETIC FIELD DETECTING DEVICE 

(57)Abstract . 
PROBLEM TO BE SOLVED: To obtain a highly sensitive 
magnetic field detecting device of which the sensitivity is easily 
controlled. 

SOLUTION: The magnetic field detecting device uses magnetic 
impedance effects in which impedance varies with magnetic 
impedance characteristics in which impedance reduces as the 
size of an external magnetic field, which is a component in the 
direction of a detection axis, increases. A pulse current is 
supplied for a magnetic sensing element 10 of which the 
impedance varies according to an external magnetic field via an 
oscillating circuit 13 and a differentiating circuit 14. A voltage 
proportional to the impedance between the terminals of the 
magnetic sensing circuit is detected by a switch 15 which is 
turned on in synchronism with the pulse current and a signal 
processing circuit 16 for holding a peak. The output of the signal 
processing circuit 1 6 is compared with a predetermined level by 
a comparator 171. 
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> f - ir> ;^i$ttf -Of -if'^::x.m.itt i>mSi.-{ > 

•rs^^^si. 10 

SiriB^ffi^SOHlA<i^*^5£U'<Ji'iJtl8L. tbl^iS 

f)i231-gweJt«cjt.(;-r > f - 5/ >;^<DSl^fr-5 1 S*© 

■2.iiui»?r, -^•n-?n^^t^i■r^. m©t$ita^gi. 

Si. 

Mi2^tH:ti*e©tb:tKi^?r§rSu-^;uiJ:hS?U. tbS? 

[ if ^ 4 1 151 eil-SBSJt©:*:^ 5 ^siSJnf 5 i § . iii 
iem®!SJSIg^^©l^a5!B«d5, ffe:^!* 

•r 5iS5S5 2 «:fESS©S5«^mgS. 
{11^5 ] B9ieA^T;^^S«. 3-/;HcSjSSS£^ 40 

3 X«if 4 «:sBSS©!a«^tBgS. 

m2tts^e©ni;:(jm#«. 3i-si5fia«©[6)t©ts««:& 

{ciE«S©li«f$ffi^S. 

^•JCfia&L. so 
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|gi2!a!iSJR-?^iB5i2«m*Si©l8!«:l»:f6ti. roie^-! 

©*«aja$-iis;^ -f 9i^thc timLttin 
s. 

i80jiLA;^snse- i'ffi:5j«3J«e(i#©^«:Baa 
c i 5:!^si i f 1 nmm^ i ©<5jtv*» i 

iei£©]<Si§^ti]£@. 

^8 ©<5ItiA> 1 «{CgSt6©iSti«ltaSIS. 

(gi*si 0] ifiia!Siai^^^©;aii:^ifii«:!iiii§^i, if 

g2ISIUi*S©Ul^J<t^(cj£;0-C. i9S2«mtt:^©fi£^ 

9 ©<5]n*^ 1 m<^^im>mmkm^. 

m-m. \ 1 } mnB!SfiesR^©si3:frifi)KS@$n. 

i%i|#«iT2>lf««37I)Ma*«9©<iinA> 1 «K:ia 
«S©fiS««ltB£IS. 

3g?g^ilffi©til:^T i.'&mL^^ Li8^ii#%mrie 
it^^lTiMst^l l©f5in*l^«:l2iS©«ti«iai 

1 9(cie«£©fiSii^aiiis. 

mi-rsif3»i 1 7bs^« 1 3 (mfit^ i jikiek© 
{mem 1 5 ] ifiasiaiR^B. r*;i'7 y xisatjiTii 

P)tt.5C i5r#S4ifi.st«^ 1 TbMaWtJl 1 4©iiin 
))>19(CiBf£©SSJ3t^li}^S. 

s 1 5 ©f5inA> 1 :®«:iEis©fiaia*itBsa. 
jS«8S©^ffla?:efS^j^S[jyTiT.s*\ I5ie)sias 

1 TbSia^^ 1 6 omtiif^ 1 3i«:^©»i@4^iil$^. 

•cpa*53E^«sn. i5ffiSfiii5sejSffi^Ti©ia 
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in^ 1 9 1 mummT^m^vmrnrnt^mm 

^ 1 T^^ii^^ 1 8 (rmtito 1 ^(cumomm^am 
& 

ii. ffiifi. e^. vy4^>"^A. uv'^; K 

c <!: t r 1 9 {c^t!i,(Dmmiktim& 

[000 1 ] 
[0 00 2 ] 

«^HipJg6lS««. 1. 4x10* A/mga«:iar 3 
mgSor^ju:7 7;^'7-/l'Ce:. 2 0 0KH2ia±(DlF 

(«Fii¥7-l 8 1 2 3 9-^) „ 

[0 00 3] $6cc. iHi-^B^^«, ^>f-4^>;^<o 
A/m<ommx. i^-<D^^ra^Ecc>i*Lr2o0srj: 

ifi^ 0-4 0 0A/mfti5cD®ti^*S^fBimE*^e>-:t 

bx. Oi^^^ty-^v h^-^rcl5iiL'^:yi^^^btc 

mga¥7 -248 3 65-^) . 
[0004] 

[^W3{^fi?ftUJ:^<i:r^^S] C(D<fc^tcc^t)«9>^» 
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(o^^ffim^^tixi.^^. ^cx. :^^mt. nspi8« 
fi^i^f^^m^x . ^^u^ji/^fix.^^ti^2fiiw 

Sejnc^iii^lU^a ^tt-S C t ifiXt -5 cfc ^ ^ C i 

fc^x^i>^^(>ct^ctx^^. chhcoBm^t. * 

[000 51 

[^ii^^i?i-r'5)/c2?)0#a]s^c^^B^o{^fflja^] it* 
^jbibitiSL. mm^h^zmm^tbxtiitit^mi 

^ms^^\t. 02«:7i^-rcfc^w:. Stt© 

X. m^y5}p\^mm^ri^M^x$>^. c(Dm^i5[^<o 

\tiim'^Wi^^^bxmtt6ct(^fj:^. ^bx. CCD 
iim*-^>hMC[)^>(b«fa3&5EPi)a5nsi»^H. ©?? 

-5. ,®?S^i^<D^litnfiE^> i -<> ^ ^ ^ > 
^^>\i-'^'>:^Zifi. mm^<i:'oX^it'ri^. CO 

^:y\L-^y7.zo±^^^m%rhctx. «^ffi«ix 

[ 0 0 0 7 ] C (D J: ^ ^c«a^ > t*- ^> xSftr^^Wt 
(«>Ftffl) (DS{b!t*tt-c*>2>fl5a-f>t:'-y>;^!|$ 
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mt. mii^r^m^(ommL^&m^. m^kt. imh 
I4:&rfij (+x) t-ikmn-m (-x) ir. ^>t*- 

[0 0 0 8 3 mmki'<Dm^fi[<D^y\^-^:y7.\^mm 

[0 00 9]*SflJ«. C^cfc^J^cMS^^l^ri^-SC 

[ 0 0 1 0 1 i^, >'^•J^;^mss«iSS^fiaE»^^^rc^-5 

ox. -mo-mmm.nmc^'tinhm^x^h^. 

ti^<oi>^s mj&bxBm^rii>mmm^xi>&\.\ 
>xj|ftt;t>ifi6nnti, amxh^ifi. imh 
ctffix^^^ X. BmM^(>c^t>^m^^ctx. m 

^9[mmm(Di^B:^i^mmrhu:»txx. ^>f-^> 
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1 >it©i^ias^<i: . 1 
3JSg^^fi»&1-'5^S^e<!:. l*fCDIffil»S^=^(C^^ 

u-<^)utj:t^b. tt^^m^2mm^tLxm:tjtut 
[0012] :$i^m{t. m^m 1 omm^^Mbx. mm 

mm^omti^mf^. 9[n^m<Dmto:>mm<D2{s<D 
mmxmtti>(Dx. 9^^mm<ommQomt. m 
(DBmm^<o\bt}X{t\ Qomommtrj:^^ 
20 c<Di>tfcD^i[^T-(^ai;^cz)Mj, ^i-mmmomm 
ozi^ommxmtt^ctifCUJb, c(Dm^tf^h9^^ 
mmou-oim^^t^c tt^x^^. com. i^o 
mmM'fom:ho^^mnLxi^i>ctfj^fb. m^y-( 

Xi}m^^ti^Ct«.tj:^, X. ^^y^LXit. Ml 

^w^mm^^fcn^ttji^hox. ±Bommif&tt 
^ctx. m.mi^^mji'^ctimmttji^h. x. f 
hm{R^^i^ctf)^x^^. 

[0013]!^. ^m^mt 1 ydOBmm'ff^MLX)^ 

30 m^^^)V7.^w.x\t^^nm,^^t^ti>hox^'7x 
i^bxM^(>mm^hoxh-:>xhm\.\ i^m 

^ur:^mm^Bmt^ctx. mmom^tkmth 

40 ;^®iiHo Xlt-Ho f}^Wm^tiXi.>h. f^mofc^ 

tc. ^iSWl/cl:f^#;i^. coimx. ^m-<^tk 

m-^]piommmAH. mmnn^t. imsk^o 
mw5fi\oMmgL^\tH, 4- AH, tu^. 
t^itiiii3[^o9[mmm'AH. mm^tx^t. mm 
?RTo^mmi^ommm^iitu, -ah. if^s. m 

^^^Ho +AH. {<:>^U'CW>f-^>;J^Zo -AZ 
, ^{l^tfettl^n. IB«^»Ho-AH, tCS^OT^Vf- 
y>XZo +AZ, 3&i«^H3$n^. ^'WTXlSiiH.CC 
*fjSr^^>t*-:$^>;^Za «:>Pt'r'2>^>t'-y>;^cD 
50 ^fiAZ^SjS-r-SCir. ^^Jt^-r-S^I-gPffiliAH. © 
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•T'^^eiiAH, COfSjfrtCj^+LT. >'S^T;^mii<DfS)^ 

ir. -ijo^a^mt. Zo -AZ, (0-<>f-y> 
(C.-^J ^t^aio, fte:^(7)^ai^©(3:. Zo +AZ, 

0. -€-(7)ffl:^T*'5)-AZ. -AZ, t^ffl-T-^t 40 

[00 181X. l*KO®»«^^K<«ltB"r'^tl»ii 

(CRISIS AH. i)mt. mjoBmmi'f'Cimm-AH 50 
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0. ^<Dai:^r*-5-AZx -AZ, tf^h. ^mr^^t 

[0019] :m^m(o^mv{t. tm^^-^<D^s^m 

(-AH. CO^/hffl'-AH« 
itt^^^ ^y^^^tiiV^. -AH. (OM^m. X 

», AH, ©s;^fiiic*tf£T'&u^^^«:a:s-rn(3:. m 
[ 0 0 2 0 ] msc^\tt 1 )ttcostas^tc*tL/T:ft 

[0 02 1 ] ff^^5(D^H^tJ. /WT;^^S». 3>f 

;UiJ:bSJT-5mi ItK^Si. A:tjm#^ll2^5EU-^ 
m2i:bS^gcDUd;^(i-^». ^1'aJ?8ii(Dffi]#<Z>1tf8^S 

aSii+AH. cc*tur. H'>f-y>;^Zp -AZi 

T. >f>t*-^>xZo +AZ, w:jt.i;/ciii/^«iai$n 
a, J: or. 2ocD§ffSu-^;i/^^t:f^c<!:r. Sii(D 
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Bffi^wspiiiiccjtffgLrciS. ^oT. commit 
[002 3 ] 18*31 8 (omm\t. m^m^t. AAm-^ 

(0 0 24]fS*m9cD^^«. «iai^S«. t'-^:fx 
[0 02 5 ] 1 OCD^^». SfiB^-^cDjilplT^r^ 
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[002 6] 1 1 j'<^7>^mm^mm 

10 [002 7] 1 3<D^§^(i. jill:?? 
[002 8] mm 1 46[)|^?§«. I^KS^tt. 

20 ^, 

[0 02 9] 1 b<Dw^m, mm^^kt. t^;v 

[0 030] if*5 1 ^om^\t. B^=f-\t. 7^)1 

30 [0 03 1 ] m^mi 7<D^mt. m^^>\:^-^>^ 

^tom^^^. mmi'(j:>mmtw)vmi^xmf:>tx 
40 n&(D^Tti^fmtu^i)\ cornet y^^wsnnxmn 

yjU. X7;^hv. -fe'^^^il, — fiSWiC 

50 
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[0032 ] it*3i 1 Q<o^\t. mm^^^. psr 

[0 03 3 ] ii3|t]12 0CO^|gt3:. ^StJ. 

t;u^^»^a. ®. is. jg. e^. 
[0 03 4 ] is^2 1 <D^m\t. mmt. mmmt l 

[003 5 ] 30 

hma&m^9t^m^rh. ow, w^tf. 

OSiBlS. FeSiB 3^Cn6©^^^CDSM«:^ffll^^C 

C©»M18S2 0CCJ:0, @3k:^flKa'i'>f-t5^> 

1 3 {•m^w.^mcr^. 1 3 ct 
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fiiSR, ^/M.risaai«^i o«ce]fti$ti^>. set 
ISffiic^ 0 1 3&^l^S^=- 1 0 n^., 

-5>o 1 3 i»»lHlK 1 4 ir. iai^m3&5««$ 
[0 03 6] ©fflSTI oo-«». ;^-fy^l5tcS 

j^)\^7.m^^m^TM.\^x^mhm^^\t. co 

[0 03 7 ] 1^?!^^ 1 OR^mm^T 1 0 ^M^IE^ 
-2>. X. .SaS^l 0Cr)^-7-PJIIECDf-i?<D^^$> 

r . ^^M^-T- 1 occ«i&T i 1 0 n s 

•ti-'2>X8S/cc^:t > i -r J: ^ «:SijaiM-^%Enun-rh 
1 5 . ^^mti^^ 1 er^ffi* 

[0 03 8 ] m^^mmm 1 e (Di±i;^fi-^«Jt®^g'c 
. . R, i^^hmK^n^E.im%\y^)\^t\^xm\'^ 

[0 039] ±iScO«attCj:0, fflffiST 1 OCDSi^P^ 
n>/Sb-^ 1 7 1 «:J:D^SU'^>'l/iJ:kS$n^<. C 



03 

[0 040] 1 7 1 OimXtim'^^hJl 

co^^tu-^JMi. @3tc*ji:rsH 

0 -AH, 01:/hfii*>e>. Ho +AH. <D^;^ffioeH 

6 cr)ffl;biC)tf u T u^;i/$^K^T ^ =1 >>'^• U - iS? ^ 2 o 
^WT. -?3(Dn>/su--^<7)^^u^;Ki. Ho iy^h 
Ho +AH. 0^flcr)ea<Dft:gU-<;Kca^L,, fife 
■j5<r>::ilyf<V-^o:>W\%\^^Mt. Hp -AH, O^/Jn 

0(OW^X$i^. C(Om^l^\t. ^^SUSSiiAH. 
ii^«:iS»lRi^lo<D-Y>f--a^>;<z«Zp into, 
^g|Jl8ii*5AH, . -AH, <D^. ^ttc, 0 
©-^>b'-:$^>;^Z«Za -AZtUh. U^X. CO 

i:>tii>Ct(,C^^. iPi^. S4(D:3>>r^•^-$ 1 7 10 

i^moiy^jim^'^mtrj:^. mis. ss. Ng© 

[0 04 2 ]^3^?^fi| 

ittW-r-So S5tc,T^-rcl:^«:. -McD^3Rd=- 1 0 a i 

1 0 bCDSa^.d«^^>K«:Sj^$nT:teO. -en-?' 

iSfiliC. J^^77.^^X^^m!mB2 0 3i. 20b 
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-en^ncoS^^l Oa. lObtci^SSic 

nrci'5»„ sp^. .®s^^^ioa«, m3(Dmm/\x 

Hrf^L. ^?Sl^^lOb«. S3CDMW2Tife{^-ri> 

j:^icj<^7:^mmifiwm^tix\.^^. ikmt^^mm 

AH. 1 y^commm^ l O a i l O h ^ ^mfiSCDE 

[0 04 3 ] -E-Lr. ^m^^l Oa(0x^mi<0^'fe 
10 tCtt. ;^-/-;^^i5a:J!)i«^$n. /IM^T-lObQrS 

X. 1 5 aK:«, f-^?:j^-;l/Fln]K5(r»e>)S^ 

[0044] ^wsi^mm 1 (omiXi^T^i^ttm^ 

WM^l 6 a<Dai:^(i-^Ga,355A;bL.. ^S6itiHS2 1 

(o$^m.xt}m^(>c{tm^fmm^ i e b <o\at}fmG 

b,f)^X:t}bXi^^. J:oT, C<7)^ieigg2 Hi. G 
b,-Ga, = Eb,-Ea^tfiKt)LXl^i>. {RL. Ea^iitB 
20 fiSS^l 0aC!>SSfflC!)S^eO7-:^K:»-rsmHr 

(^Mt^mKX$>^. m&Ea^iit. -^>f'-y>XZo 
-AZx (^tmb. -SIEEb, «-f>f-^>XZo + 

AZ, (^]tmiri>. ctoT, MIijiii!:i^2 IcDtti^mE 

^ngPISiiAH. ^l^fflr^Ci^^rt^p AZa tA 

2fgcDS®*^6nsci«:iis. comamum 

30 2 l(Dtti:^^^r2>/>'U-^ 1 7 l^A;bT^C<!: 
[0 04 5] ^5<DlH]K«^CC:tc5t^'C{J. M«jlt*i^2 
Jar's mE*«iib-^>'t'*l)^©/cS?)(D^S U-^;U<!:^,f 

40 AH. (Dl^t^¥!^ri>Ci:i}^Xi^i>. $6tC. Hftit 

itiS 2 1 c>tB:^jK:*f l/t u-^^u^JS^r ^> 3 >^>* U"- 
^2 0^0:^-^ — :^c!:)=3>Au-:$?cD^su^;u«. 0 

:^(D=3>^su^^C[)0f5EU'^Jl'«. -AH. ©«/JMi;^ 

50 .fcoT. mmi^^MtJur:^mmtmKm^mmx^ 
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i>^^^mti>ikmx$)i>. mmmi-i o a t^mm ^letew-cttg^ssaifin-fin 2» 

^1 0 b mmim(^Lx 1 8 o&<D&^(Df^m >'W7;^^g45«^orc^^o ip-^. mr^o^jg^^r 

X^iihtxXi>6. JioT. oai.^^^^ fflc^/cKS?i52 0{iffliir*5e>'r. :^saffi3-/Ji/ 

ISiccor. -en-en. JS*fr*>5. -eor. >W7;^ { o o 5 o } ^Ute^sr m^^WMmi 
mmHo tJ. ^M^T-iOa. lObccfci^r. mi^o lo ^^SiitOiS2 2-citiSur. -?-(Dtii;t;(i^^a«®Si 

iE©iS]^ic>[tUT. ^n-eni^-fSitccEntiD^n-cii iin-r;n 2tcE(tt!nuTv>^« ^^spiSiiAH, jsrs^ois 

2ocoj^iS^^^^:SjfP^Hf-E»4>0"C^'5>o JioT. §s $n^<i: ^ccgjfi^ae^ 2tcmiS*sg£n^j:^ 

mm'f'l Oa. lObO^^^EE. . E. ^iii>ig2 2 ©^^KA^ffi^^E^^StntCcfc D 

n. mico (b) . (c) <Dj:^tc. mtr^o in-^. s^^nn^^^. mt^, ^^^peb^ah, t^mom^ic 

imifil 8oe^Aj:oru^, -en^=)©MmE«s7 tj. Msiii$iS2 2<oai:^*>e)^i&5i&iisaiS3-f;u 

(d) KiTj^TJi^cc^ibu. seccTj^T. 2o©3>>'S 1 2caT-;^(CfSH:fT®S*^*&$nr. j^^r:^m^ 

\ 7 1a. 17 1 b^ffli^-sciT. ^n-encD Ho A^^^^nri^^xhr^o '^tc. nsu^iiAHx ifi 

[ 0 0 4 7 ] 0 4 HiSJ&S i . 2 2 (D^^i^lEA:tfig^omE^fiT L 

wmE2 0 a . 2 0 b^gx*)^i>/c«ifiEi%^ccig- c[)«ii>^3&^^a5?KiiA H, ©i^^jn^^iSLr . wm^"^ 

Xh^. COii^CC, 1 *t(DBm^^ 1 0 a . 10b \^(onUW^t^-%<J>i^A7 -^^W^iYi^ ^U^^"^^ 

i^\^-^:^7s^<mwkis^h. m^<oisiik\^%t>h [005 1 ] wm-. ^^w^-t.Vi. t^^^-tm^m^ 

1 *tCOai»S^ 1 0 a . 1 0 bCDiffi^^E^ll-i T-St. ISffi^^l 0CD5g'T-raw'>t---^>;^;&iif»n 

uh. ^-ox. wmms^z \ <om^\mtu^. -ec ^^^r^mE^>iiJ3nrs. <t'^r. Ms()i«i5iS2 2© 

^j^jT^tDft^^rT-So ^r--;^:)^rsj^iSn^miS*5it»D'r^o cntcj:^. 

[0 04 8 ] ^7at. s8«:^T<fc^nj:5^>^^-;bcD -YTxaaji:)!>iitjDL. <L(ommim'mm<^^'p^^ 

fg^l Oai^a^iFl Obiti. IStilitBCCUT 9 0 2 2 c[)2 A;^mE^3&^^<i:?:r^ J: ^tcgj!§S*^;tpj!p-:>r 

1 OaiSfflBR^l 0 bi^S<»iiAH. fe. ISSSSI^I 0OrtiH8i8«, -S<0^^-f r;^«iiH 

^i^i-5^<^<i:/j:-2>. ^iSM^^lOa. 10 ^ftj^±OS2)m*.>&5;^W:^W TX?Kiiinc^/cii)(c. 

bcDSff-nEE. . E. -en-en. as© (b) . wmo^\.>mm^mifmis^tuh. mi^mm^^ 

(c) C!)<fc^(Cg!^t-r'2>. ai-^. 40 0U;^U-^:;b?:a>>'Su-i^l 7 ir^JSf ^ctr, 
i^W©2fg'r^<br'5/cfi?)CC. limS^-l 0 aCiSi^m «lffilSii©:^^$<D*»JSA^^te<i:J^i:^>. a>/SU-:$r 1 
EE. SSa^^l ObCDffi^^EE, <Dfitffl^« 1 7 1 CCfcC:f 5^SU'<Jl'©S:£:&ffi^. JtSS^iCOi^i 
8 0g<!:^C-i). \j1ct^r>X. -ene>CD^^Etil^8 a4K:inL'/c01 Jlife^^il^S'C^)^. 
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